Arachidonic acid interaction with the mitochondrial electron transport chain promotes reactive oxygen species generation.
A study has been carried out on the interaction of arachidonic acid and other long chain free fatty acids with bovine heart mitochondria. It is shown that arachidonic acid causes an uncoupling effect under state 4 respiration of intact mitochondria as well as a marked inhibition of uncoupled respiration. While, under our conditions, the uncoupling effect is independent of the fatty acid species considered, the inhibition is stronger for unsaturated acids. Experiments carried out with mitochondrial particles indicated that the arachidonic acid dependent decrease of the respiratory activity is caused by a selective inhibition of Complex I and III. It is also shown that arachidonic acid causes a remarkable increase of hydrogen peroxide production when added to mitochondria respiring with either pyruvate+malate or succinate as substrate. The production of reactive oxygen species (ROS) at the coupling site II was almost double than that at site I. The results obtained are discussed with regard to the impairment of the mitochondrial respiratory activity as occurring during the heart ischemia/reperfusion process.